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(57) Abstract: A projection optical system having excellent optical performance without being substantially influenced by bire- 
fringence even when a crystalline material exhibiting a natural birefringence such as fluorite is used. The projection optical system 
comprises a plurality of crystalline transmissive members formed of a crystalline material and a non-crystalline transmissive member 
formed of a non-crystalline material. An image of a first surface (R) is formed on a second surface (W). The crystalline transmis- 
sive members each comprise a first group of light transmissive members (L22) so formed that the axis of crystal [100] substantially 
agrees with the optical axis and a second group of crystalline transmissive members (L23) each of which is so formed that the axis of 
crystal [100] substantially agrees with the optical axis, and that has a positional relation in which it is relatively rotated by approxi- 
0 mately 45° around the optical axis with respect to the first group of the light transmissive members. The non-crystalline transmissive 
member (LI 9) has a predetermined birefringence distribution for compensating the influence of the birefringence of the crystalline 
O transmissive members. 
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I'&^T, (B, C) = ( 1 0 0, 0) tt, %«b£|$Allb [ 1 0 
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Stt [111] £&-$l?Z>M15U>XiZ&^X, *CD|ftAN [-111] *«* 

(B, C) = (111, 0) ©«51/>X'i (B, C) = (111, 6 0) (D& 
5U>XtH ttAttl [1 1 1] C£U>X^7£M/£LT^-5;i<hf~&5. 

7i*3. ±i£<Dftm&mc(Dmm\zt$\,*T* mm^iiL(Dn^t-r^<x(Du>.xiz 

sfc, m&xmzzt-rznmwrmvttMLiztzzftfem&mi*. mam tioo] 
cDu>x^7£D^^t3i^^f4 to i o] izmfeznzz tu< , mam [1 1 
i] (D^>x^7<om^zmam [-111] izmmznzzttK, 
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*mffimwi-ete, &&mm<D*fc\zM&2nz&mzis\ l iz>m*:yt i mmtf9 9. 

7 8%T&0> ^^CD^2<D-«t^fi)t$tlS^#(C43^-S^^^^9 
9. 5 7%T&9, S^^(D^ia©fl!l«{r^$n^^^(C43^-g>g^^ 
^9 9. 5 5%T*S. -f&fc^, *H«^T'«, ISAM [111] <DU>X 

^Ttmm^b [100] ©u>x^7toi*^tet^ffl*j:rjtE« u>xl 1 

*9 AH-^9CH*#Jl|-r*t, iSSHM [111] <DU>X^7<hi&£ 
AM [10 0] ©l/>X^7t^a*^btffffl*J;^U>XL 1 9(0j|jB 

jff^fCcts^ifif^ffitCct &&&m<D*>bfr$mm\zs.?Tjiitik<Dyt&Bift 

5H©gffiass wt^max (s wttemnx* 

SI#X (0 2 #X<hH 2 #X) 5 «HtiU *lfcf*ITH3S£it;W£ 
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7--)mommm#iftt%mmLT^2>. z\<Dtz, ^^©/^^-^t 
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